jxg/ml), teicoplanin (MIC, 32 ,ug/ml), erythromycin (MIC, >64 ,ug/ml), chloramphenicol (MIC, 40 jxg/ml), and gentamicin (MIC, 64 jig/ml), as determined by twofold dilutions of antibiotic in brain heart infusion broth with an inoculum of 104 CFU. When overnight cultures were diluted 1:100 into brain heart infusion broth containing 50 p.g of vancomycin per ml, the lag phase for cultures grown overnight in medium containing 1 p,g of vancomycin per ml was 2 h less than that for cultures grown overnight without antibiotic, suggesting that resistance was inducible in strain 228, as in previously characterized isolates of resistant enterococci (11, 15, 17, 20) .
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis was used to separate cell membrane preparations as previously described (6) . Preparations from strain 228 grown in 10 j,g of vancomycin per ml demonstrated a 38,000-dalton protein similar to the inducible membrane protein associated with vancomycin resistance in other isolates of E. faecalis and E. faecium (15, 17, 20 plasmid. Taken together, these findings suggest that in 228, vancomycin resistance is mediated by the 55-kb plasmid, pHKK100. Leclercq and colleagues described four related plasmids that mediate vancomycin resistance in E. faecium (11, 12 ). pHKK100 appears to differ from these plasmids in its larger size (55 versus 30 to 40 kb) and its lack of other antibiotic resistance determinants.
Vancomycin resistance also could be transferred from strain 228 to susceptible strains of E. faecalis by conjugation. In filter mating experiments (18) with 236R as recipient, mean conjugation frequencies of 2.5 x 10-2 per donor were obtained. One transconjugant, 23030, was selected for further study. Plasmid DNA from 23030 was used for restriction digests (SalI, AvaI, BamHI, and SphI) as previously described (16) , yielding an estimated size of pHKK100 of 55 kb based on summation of fragments.
Like the wild type, strain 23030 was able to transfer vancomycin resistance in filter matings. Conjugation frequencies with recipient E. faecalis strains JH2-2 and OG1RF were 3.7 x 10-1 and 1.1 x 10-3 per donor, respectively. The very high conjugation frequencies observed with pHKK100 compared with those of other plasmids that mediate vancomycin resistance (11, 12, 15) suggested that this plasmid confers a pheromone response.
Pheromone response plasmids described in E. faecalis are generally 45 to 60 kb in size. Strains harboring these plasmids aggregate in response to sex pheromones (clumping inducing agents) excreted by recipient cells. The clumping response allows conjugal transfer to occur with high frequency in both broth cultures and solid media (2, 4) . Pheromone production has been demonstrated in several gram-NOTES 359 positive species, but pheromone response plasmids have been described only in E. faecalis (2, 4) .
To determine whether pHKK100 conferred a pheromone response, matings were performed in broth and the response to filtrates of pheromone-producing strains was tested. Broth matings were performed as described by Clewell et al. (2 (2) . The addition of EDTA (50 mM) dispersed these clumps, again indicative of pheromonemediated aggregation (22) . Filtrates of S. sanguis Challis also caused a clumping response (1:16) . Thus, the pheromone to which pHKK100 responds differs from the previously described pheromones cAM-yl, cAMy2, cAM-y3, cPD1, and cAD1, since strains harboring plasmids responding to these pheromones do not clump upon exposure to filtrates of strain Challis (2). These observations suggested that pHKK100 responded to cAM373, which is produced by strain Challis (2). However, 228 showed a clumping response to filtrate of FA373 (1:4) and was able to mate with this strain in broth. Therefore, pHKK100 appears to respond to a pheromone different from cAM373, since production of a given pheromone is inhibited in cells harboring the plasmid to which that pheromone responds; i.e., FA373, which harbors pAM373, does not produce cAM373 (8) . pHKK100 may respond to a yet uncharacterized pheromone. Pheromone responsiveness has been described for several plasmids that confer resistance to other classes of antibiotics in clinical isolates of E. faecalis, including the P-lactamaseproducing strain HH22 (1, 14) . However, pheromone response has not been previously described in E. faecium or in association with glycopeptide resistance.
Screening of vancomycin-resistant transconjugants on 4%
horse blood agar revealed that transfer of pHKK100 also conferred beta-hemolysis, commonly associated with pheromone response plasmids (4 
